A History of the Classical Visual Cycle.
The visual cycle, the biochemical process by which the light-sensitive isomer of vitamin A is continually recycled, is crucial to vision in a healthy eye. More than 150 years of research into this remarkable biochemical process has given invaluable understanding in debilitating visual diseases that impact thousands of individuals worldwide, many of them children. The visual cycle spans photoreceptor cells in the retina and the underlying retinal pigment epithelium (RPE) and requires a protein called RPE65 for its function. In many ways, RPE65 is the capstone to the cyclical processing of vitamin A in the eye, and the discovery of this retinol isomerase helped fill a critical gap in the understanding of retinoid processing in vision. This chapter will focus on the history of visual cycle research, from the first experiments well over a century ago to the discovery of RPE65. Because of the undeniable importance of RPE65 in the visual cycle, this chapter will also focus on the protein structure and mechanism by which it converts light-insensitive all-trans-vitamin A to light-sensitive 11-cis-vitamin A for continued visual function. Finally, this chapter will briefly discuss RPE65 and its known disease associations in the clinical setting. Thanks to the efforts of researchers for well over a century in studying the visual cycle, the medical community is now poised to make significant gains in the treatment of blindness.